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This special issue of Vision Research is about eye
movements, and their importance for achieving effec-
tive visual, motor and cognitive performance of natural
tasks.
In natural situations visual signals are continually in
flux due to movements of head, eye and body. At the
same time, eye movements must be planned and exe-
cuted according to the chosen goals of the task, under
the guidance of these rapidly-changing visual signals.
Remarkably, coordination of the percepts, decisions,
plans, and movements almost always occurs without
significant error. The complexity inherent in natural
demands may even be an advantage: even apparently
simple behaviors—looking, reaching, or remembering
the contents of a visual scene—are done differently,
and often better, when performed under conditions
designed to re-create the demands of the natural world.
The papers in this volume focus on the mechanisms
that allow eye movements to respond appropriately to
diverse and continually-changing visual, vestibular, and
cognitive signals, and the way in which visual percep-
tion and cognition function, even flourish, in the face of
the constant perturbations that eye movements
produce.
Most of the contributions to this volume were origi-
nally presented at the ‘Eye movements and vision in the
natural world’ symposium held at the Royal Nether-
lands Academy of Sciences, Amsterdam, in September,
2000. That conference and this special journal issue are
dedicated to Professor Han Collewijn. Han served as a
member of the editorial board, and then section editor,
of Vision Research from 1982 to 1996, while head of
the Department of Physiology, Erasmus University.
Collewijn’s work led the way to the study of eye
movements in natural tasks through his original,
ground-breaking experiments linking eye movements to
vision and cognition, and through his innovative exper-
imental studies and neural models of the coordination
of separate oculomotor subsystems. His landmark work
on the optokinetic and vestibular systems of the rabbit,
in the 1960s and 70s, illustrated the melding of behav-
ioral, physiological, and modeling approaches to a sin-
gle problem that still stands an example for researchers
today. Collewijn later shifted emphasis to eye move-
ments in humans, again contributing ground-breaking
work on eye movements in freely-moving people and
coordinated gaze shifts in 3-D space. His influential
ideas and technical inventions have made it possible to
study and understand eye movements in real-world
situations. The impact of his achievements, and the
inspiration that has been drawn from his energetic
devotion to scientific exploration of challenging and
fundamental problems can be seen in the work de-
scribed in this volume.
The papers in this volume are organized into four
main topical groups, all emphasizing different aspects
of natural eye movements.
The first topic is the coordination of movements of
head and eye. A major challenge facing eye movements
in natural tasks is to ensure both stable and accurate
gaze shifts in the face of continual movements of head
and body. The papers in the first section focus on the
spatial and temporal coordination of responses to the
multiplicity of sensory signals originating from head
rotations and translations along different axes, with
emphasis on behavioral observations, models, and the
underlying neurophysiology.
The papers in the second topical group deal with the
oculomotor response to complex visual signals, with
contributions focusing on gaze stabilization and gaze
shifts in 3-D environments. The work described in this
section shows how far the field has moved beyond
study of separate oculomotor subsystems for version
and vergence eye movements. Separation has given way
to new approaches for understanding the coordination
of the movements of the two eyes in situations that
increasingly capture the visual demands imposed by the
3-D world.
The third and fourth topical groups of the volume
emphasize the links between eye movements and the
visual and cognitive components of tasks. The papers in
the third group deal with the role of eye movements in
the perception of depth, direction and slant, while the
fourth focuses on higher-level aspects of oculomotor
planning in a variety of situations that involve concur-
rent visual, cognitive or motor activity, including read-
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ing, search, memorizing pictures, and driving. The pa-
pers in this group show that despite the complexity of
the tasks, it is nevertheless possible to discern a limited
number of saccadic planning rules that, when invoked,
ensure an effective pattern of eye movements with
minimal cognitive load attached to selection of the
saccadic goals.
The editors of this volume wish to single out for
special thanks, Professors Johannes van der Steen and
Albert van den Berg of Erasmus University, whose
contributions to organizing the ‘‘Eye movements and
vision in the natural world’’ symposium were instru-
mental in making this issue possible. Finally the editors
and conference organizers gratefully acknowledge the
generous support of the following agencies, who con-
tributed to both the symposium and this special issue of
Vision Research : U.S. Air Force Office of Scientific
Research, National Science Foundation, U.S. Office of
Naval Research, Royal Netherlands Academy of Sci-
ences, Helmholtz Institute, Erasmus University Rotter-
dam, Skalar Medial b.v. and Elsevier Science b.v.
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